Let K be a maximal lattice-free set in R d , that is, K is convex and closed subset of R d , the interior of K does not cointain points of Z d and K is inclusion-maximal with respect to the above properties. A result of Lovász assert that if K is d-dimensional, then K is a polyhedron with at most 2 d facets, and the recession cone of K is spanned by vectors from Z d . A first complete proof of mentioned Lovász's result has been published in a paper of Basu, Conforti, Cornuéjols and Zambelli (where the authors use Dirichlet's approximation as a tool). The aim of this note is to give another proof of this result. Our proof relies on Minkowki's first fundamental theorem from the gemetry of numbers. We remark that the result of Lovász is relevant in integer and mixed-integer optimization.
Introduction
A set K ⊆ R d is called lattice-free if K is closed, convex and the interior of K does not contain points of Z d . A lattice-free set K in R d is called maximal if K is not properly contained in another lattice-free set. In [7] Lovász formulated a result which provides a description of maximal-lattice free sets. In order to state the result of Lovász we need the notion of recession cone. If K is a nonempty closed convex set in R d , then the recession cone rec(K) of K is the set of all vectors u ∈ R d such that the translation of K by vector u is a subset of K. 
The aim of this note is to provide a short argument by which one can derive Theorems 1 and 2 from Minkowski's first fundamental theorem (the corresponding proofs from [3] use Dirichlet's approximation). We remark that integer maximal lattice-free sets are relevant in integer and mixed-integer optimization. In fact, such sets play an important role in the cutting-plane theory (for more details see [1, 2, 3] ).
Proofs
We shall use basic facts and notions from convex geometry (see [9] ) and basic information on lattices (see [6] ). The zero vector of R d is denoted by o. The standard scalar product and standard Euclidean norm of R d are denoted by · , · and · , respectively. By int (resp. cl) we denote the interior (resp. closure) operation in the Euclidean topology. The notation lin stands for the linear hull. If
we use the standard notations X + Y := {x + y : x ∈ X, y ∈ Y }, X − Y := {x − y : x ∈ X, y ∈ Y }, −X := {−x : x ∈ X} and a + X := {a + x : x ∈ X}. Let K be as in Theorem 3 and let t ∈ N be such that the volume of 1 t K is at least 2 d (which means that the volume of K is at least (2t) d ). From Theorem 3 we deduce that there exists z ∈ (tZ d ) \ {o} belonging to K. The latter conclusion is equivalent to the version of Minkowski's theorem for the lattice tZ d in place of Z d .
Proof. It is not difficult to verify the equality rec(K)−rec(K) = lin(rec(K)). The latter equality yields
Hence there exists u ∈ rec(K) such that z + u ∈ int(K). Let B be a sufficiently small closed Euclidean ball with center at o such that z + u + B ⊆ int(K). We introduce a parameter t ∈ N, which will be fixed later. Proof. The assertion is verified by the following chain of implications:
. Let B be a closed Euclidean ball in R d with center in o and of radius < 1. By construction one has
Consider an arbitrary t ∈ N. There exists a sufficiently large N = N (t) > 0 such that the volume
For an appropriate infinite subset T of N, the unit vector (z t − x t )/ z t − x t converges to some unit vector a, as t goes to infinity over points of T . Taking into account (2) we see that every vector λa with λ ∈ R can be approximated by a vector of the form n t (z t − x t ), with t ∈ T and an appropriate n t ∈ Z, arbitrarily well. Hence a ∈ cl(Z d + L). The assertion follows by choosing l := Ra.
The following lemma is well-known (see also [4, 5, 8, 7] ). 
